A 70-year-old womanwith rheumatoid arthritis (RA) and secondary amyloidosis presented repeated consciousness loss. The pathological findings at autopsy revealed multi-organic deposits ofamyloid A-protein and so-called 'plexiform change' of blood vessels in bilateral temporal lobes. The arterial plexiform change, which is found in the lung specimen of primary pulmonary hypertension, might be a new pathological cerebrovascular change associated with RA. (Internal Medicine 33: 764-767, 1994) 
Introduction
Central nervous system involvement in rheumatoid arthritis (RA) is relatively uncommon. However, pathological investigations of case of RA associated with encephalopathy described cerebrovascular changes such as rheumatoid nodule formation, arteritis and amyloid deposition (1) . Amyloidosis secondary to RA is resistant to treatment and the incidence of this complication has recently increased as a cause of death (2) . Deposit of amyloid protein appeared in 20-30% of autopsy cases with RA (3). This report describes a case ofRA complicated with amyloidosis found to have a characteristic lesion; 'plexiform change' was found in the cerebral arteries at autopsy.
Case Report
A 70-year-old Japanese womanwas diagnosed to have RA in 1972 at the age of 51. The patient received intravenous hyperalimentation due to severe dehydration from diarrhea and appetite loss. Treatments consisted of prednisolone; 30 mg/day, dimethylsulfoxide (DMSO); 3 ml/day, mexiletine hydrochloride; 0.4 mg/kg/day and blood transfusion ( Fig. 1) . Diarrhea was improved 1 week after the start of these treatments. On the 38th day after transfer to our ward, the patient-suddenly became unresponsive to verbal or pain stimulation and showed myoclonus of the gastrocnemius muscle and right upper conjugate deviation. At that time, the systemic blood pressure was 190/106 mmHg and ECG revealed atrial fibrillation with rapid ventricular response (heart rate; 150 beats/minute).
The emergency computed tomography examination of the brain revealed atrophic change but there was no hemorrhage nor major infarction (Fig. 2) . The consciousness loss was recovered within 5 days by conservative treatments, however the acute unconsciousness recurred 1 month later.
On the 152nd hospital day, magnetic resonance imaging (MRI) of the head was performed.
T j -weighted images demonstrated low intensities in the bilateral temporal lobe cortexes and T2-weighted images depicted high intensities in the same areas. Viral study of the serum and cerebro-spinal fluid (CSF) revealed positive tests for IgG against herpes simplex 1 (1 :640 and 1 :2 in enzyme immunoassay, respectively).
On CSF analysis, there was no increase in the cellular count or the protein level. She died suddenly on the 159th hospital day.
Autopsy findings revealed deposition of amyloid protein in heart (including coronary arteries), kidney, liver, pancreas, spleen, bladder and gastrointestinal tract. The heart was en- larged (490 g) and the ventricular wall was thickened (2 cm). Non-bacterialendocarditis, atherosclerotic changes of aorta, pulmonary edema, bone marrow hypoplasia, gastric ulcer, acute pancreatitis, spleen infarction and adrenal atrophy were also noted. In the brain, infarction was noted in bilateral temporal lobes. There was no obvious atherosclerotic change in the basilar artery. Upon microscopic examination, multiple 'plexiform change', of which the diameter ranged from 50 \im to 125 |um, in small cerebral arteries was recognized in the infarction area (Fig. 3) . In this areas of the temporal lobe, there were5. 1+0.8 lesions per field at lOOx magnification (mean±SD of 10 microscopic examinations).
There was no inflammation such as encephalitis nor deposition of amyloid protein in the brain.
Discussion
The sudden onset of neurological symptoms in the present case might have been epileptic seizure and/or transient ischemia in the basilar artery. Electroencephalogram was not done. The patient wasprone to transient cerebrovascular thrombosis due to atrial fibrillation.
The anti-phospholipid syndrome, which is occasionally associated with RA (4), might have been responsible forthe transient ischemia. Although no examinations for anticardiolipin antibody nor lupus anticoagulant were done, clotting abnormalities (PT and APTT elongation) were recognized in this case. Herpes simplex encephalitis might be also related to the neurological symptoms because of the elevation of antibody titer for herpes simplex in the serum and CSF.
However, there was noappropriate explanation for the transient clinical improvement without antiviral treatment and no definite findings of encephalitis in the brain specimen at autopsy. The pathological findings of the cerebral arterioles in the present case were characteristic of plexiform lesion of the pulmonary artery found in primary pulmonary hypertension. If the lesions of the present case are classified according to the grading in Heath and Edwards pathological classification of pulmonary hypertension (5), the lesions would be grade IV. The formation occurs in conditions due to hypertension, hypoxia and chronic inflammation (6). In the present case, there was no past history of continuous systemic hypertension or hypoxia, but chronic inflammation due to RA might have bought about the cerebrovascular remodeling. Pulmonary plexiform lesions are formed by medial hypertrophy and intimal myofibroblast proliferation in muscular arteries. Electron microscopic examination of early pulmonary hypertension revealed that smooth muscle cells migrated from media into intima and became myofibroblasts(7). In such lesions in the lungs, narrowed vessel lumen is considered to be the cause of circulatory disturbance in the distributed areas (8). In the present case, the plexiform vascular change might have induced the surrounding infarctions in the temporal lobe.
On the contrary, plexiform change might account for the results ofthe ischemia. The localized hypoxia due to infarction (6) or the vascular regeneration after infarction might be responsible for such pathological change. In the present case, atrial fibrillation (or anti-phospholipid syndrome) might take part in the formation of temporal infarction. However, the plexiform vascular change associated with typical cerebral i nfarction based on arteriosclerosis is rarely reported.
In general, pathological cerebrovascular changes in RA are classified into two groups: (I) direct involvement by RA, and (II) secondary lesion due to vascular diseases and/or complications of RA (1). In direct arterial involvement in RA, there is rheumatoid nodule formation and arteritis, e.g., fibrinoid necrosis , perivascular inflammatory infiltration and onion skinlike formation (9). In the secondary lesions, there is infarction, hemorrhage and amyloid angiopathy.
In the present case, there was neither rheumatoid nodule nor active arteritis at autopsy. However, inflammation might have been present in the early to the middle phase of her clinical course and might have caused the development of plexiform change. We speculate that this lesion might have caused the new type of cerebrovascular c hange classified in group I.
Amyloid deposition in the cerebrovascular wall might occur in amyloid angiopathy. Microscopic study ofamyloid angiopathy reveals amyloid infiltration mainly in the media. In some cases, cluster formation of multiple arteriolar lumina (glomerular formations) is found that resembles the cerebrovascular change noted in this case (10). However, there was no amyloid protein deposition in the cerebral arteries of the present case. Therefore, the cause of the characteristic plexiform lesion in the cerebral a rteries of this case should be irrelevant to amyloidosis. Considering the autopsy findings, clinical manifestations, such as congestive heart failure, arrhythmia, gastrointestinal bleeding, diarrhea and proteinuria were the result of systemic amyloidosis.
The heart contraction and conduction failure might possibly have been the cause of sudden death. The cardiac disturbance could be due to not only degeneration of myocardium but also to ischemic changes by amyloid deposit ion in the wall of coronary arteries (1 1 
